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Dear Dr. Regits: 

We have completed our review of your application dated June 24, 2009, for a possession 
license for production of radioactive material using an accelerator and find that we will need the 
following additional information: 

,"",f' .... 1. Nuclear Pharmacy Operations 

Current Nuclear Regulatory Commission (NRC) policy requires that applicants who are 
seeking to obtain a license for the production of radioactive material using an accelerator 
to make positron emission tomography (PET) radioactive drugs for commercial 
distribution obtain two licenses; one license authorizing the production of material using 
an accelerator, and the other a commercial radiopharmacy license authorizing the 
distribution of radioactive drugs. 

Based on conversations with Ms. Amy Schnees of Cardinal Health, it's our 
understanding that Cardinal Health does not operate a commercial radiopharmacy at the 
East Lansing location. It is also our understanding that bulk radioactive material 
produced at this location (primarily fluorine-18) is transferred to three Cardinal Health 
nuclear pharmacies authorized on NRC License Number 34-29200-01 MD for 
radiopharmaceutical synthesis and distribution to customers of Cardinal Health. 

Please explain in greater detail how this process works and the procedures that are in 
place to assure that radioactive material which is shipped from East Lansing to the three 
pharmacies is done in a safe manner. Please include, for example, detailed descriptions 
of training provided to Cardinal Health drivers who transport shipments to Cardinal 
Health Pharmacies, including but not limited to the use of dosimetry and radiation survey 
meters, emergency procedures in the event of an accident, procedures for safely 
shipping bulk product, etc. 

2. Content of Application 

Throughout the application there were several references made to "State" requirements 
or "State" regulations (e.g., pages 7-2, 7-3, and 9-3) that need to be removed or 
replaced with references to Federal or NRC regulations. Please review your application 
in its entirety to identify locations of these references, make the necessary changes, and 
resubmit the modified pages. 
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Also, there were a number of sections in your application that addressed, or appeared to 
address, procedures, etc., that are beyond the scope of an application solely for the 
purpose of using an accelerator to produce radioactive materials. For example, we 
noted several references in various procedures to radiopharmaceutical synthesis and 
compounding associated with a nuclear pharmacy operation. Examples where this was 
noted included, but were not limited to, pages 9-4 (ref. to hot lab and production area), 
9-5 (ref. to synthesis area), 9-8 (ref. to a synthesis module and a hot cell), 9-10 
(procedures for dose calibrators), 10-9 (procedures for receiving radioactive material), 
10-15 (procedures for returning waste from customers), 10-18 (distribution procedures), 
etc. References to nuclear pharmacy operations were also noted in the Operating 
License Agreement. 

Based on discussions with Ms. Schnees as described in Item 1 above, it is our 
understanding that this application is for a license to produce and transfer bulk product, 
e.g., unlabeled fluorine-18, to Cardinal Health commercial nuclear pharmacies for 
synthesis and radiopharmaceutical compounding.. Therefore, please review your 
application in it's entirety for inapplicable references, and procedures related to, a 
nuclear pharmacy operation and make the necessary changes, and resubmit the 
modified pages. 

3. Operating License Agreement 

We reviewed the Operating License Agreement between Syncor (now Cardinal Health) 
and the University and identified examples (noted below) of what appear to be 
contradictions to what we understand as Cardinal Health's use and operation of the 
cyclotron facility. Therefore, please review the Agreement and make any changes that 
are necessary to accurately reflect the current responsibilities of both parties. 

The Agreement needs to be revised to reflect the change in ownership of Syncor 
to Cardinal Health. 

Submit a revised Agreement that is signed, with original signatures, by 
representatives of both parties, i.e, Cardinal Health and Michigan State 
University. 

The "Background Information" and Article 3, Item 3.01, as well as other sections 
throughout the Agreement, indicate that Cardinal Health will be operating a 
nuclear pharmacy and compounding FOG at the cyclotron facility. As noted in 
Item 1 of this letter, it is NRC's understanding that the operation at this facility is 
limited to the production of F-18, which is transferred to other Cardinal Health 
pharmacies for radiopharmaceutical compounding and synthesis. 

4. Radioactive Material 

a. Please clearly identify the manufacturer's make, model number, activity per sealed 
source and the maximum number of sources for each that will be identified on your 
license. 
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b. Justify the need for 5 curies of technetium-99m for the purpose of calibrating 
instruments. 

5. Financial Assurance 

Please evaluate your license application for the need to submit financial assurance in 
accordance with Item 8.5.2 of NUREG-1556, Volume 21, and submit the results of that 
evaluation for our review. 

6. Purpose for Which Licensed Material Will Be Used 

Provide more detail on the proposed use that is described in Item 5 of your application 
as "methods testing" for nitrogen-13, carbon-11, and oxygen-15. 

7. Individuals Responsible For Radiation Safety and Their Training and Experience 

Current NRC Policy for issuing broad scope type licenses that grant licensee's the 
abillity to approve authorized users requires that a licensee demonstrate the need for a 
broad scope type license, and have established a history of solid performance in 
implementing a limited scope license. Applicants for new licenses will not normally be 
granted broad scope authority until they have demonstrated that they can effectively 
operate a limited scope license over an extended period of time. Therefore, please 
address the following with regard to your Radiation Safety Officer and Authorized Users: 

a. Radiation Safety Officer 

Please submit a description of Rick Hasselkus' training and experience in 
accordance with Item 8.7.1, page 8-14 of NUREG-1556, Volume 21. 

b. Individuals Authorized to Handle Radioactive Material (e.g., Cyclotron Operators/ 
Engineers, Cyclotron Maintenance staff) 

Please list each individual by name and describe their training and experience in 
accordance with Item 8.7.2, pages 8-16 to 8-17 of NUREG-1556, Volume 21. 

8. Training For Individuals Working in or Frequenting Restricted Areas 

Submit an outline of the training that illustrates the topics covered and time spent on 
each topic. Describe the method that will be used to evaluate the effectiveness of the 
training that is provided, and submit the qualifications of the instructor(s). 

9. Facilities and Equipment 

a. The floor plan diagram that was included in your application, identified as figure 4, is 
of poor quality and difficult to read and interpret. Therefore, please resubmit a 
cleaner/clearer copy for our review. Please also clearly identify the cyclotron room, 
the path of the delivery lines that illustrate where the lines exit the cyclotron and 
room, and where they deposit the cyclotron-produced radioactive materials. 
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Also submit a diagram of the waste storage location(s) relative to unrestricted areas. 
All areas that will be designated as a "restricted area" should also be included in your 
diagrams. 

b. Submit a separate diagram of the ventilations system(s) that includes locations of 
both air supply and exhaust points. The diagram should show all ventilation systems 
associated with radioactive material operations that include the cyclotron, hot and 
mini cells, synthesis cells (if applicable), and the location of filtration systems and 
effluent monitoring instrumentation. 

c. Describe the maximum quantities of product that is transferred from the cyclotron for 
shipment to Cardinal Health pharmacies that will be handled at any one time. 
Describe safety procedures that will be implemented and equipment (e.g., remote 
handling tools, etc.) that will be used to keep doses ALARA for workers who collect, 
handle, and secure bulk product in shielding containers for shipment to Cardinal 
Health nuclear pharmacies. Also describe the step-by-step process that workers 
will follow in retrieving and handling bulk product from the cyclotron and placing it in 
shielded containers for shipment. 

d. Submit effluent release data for 2008 and 2009 in microcuries per milliliter to 
demonstrate that releases are within 10 CFR Part 20, Section 20.1302 limits for all 
radionculdies released as eflluent. 

e. Submit the make and model number of the cyclotron room monitor, and the 
calibration procedures. Also state what the alarm trigger level will be and describe 
actions that will be taken, including procedures that will be implemented, if the alarm 
activates. 

f. Describe radiation safety procedures and equipment, e.g., remote handling tools, 
etc., that will be used to handle targets. Describe the location(s) where spent targets 
and filters will be stored and shielding provided for these items. Submit results of 
surveys for radiation levels in areas adjacent to these storage location(s). 

g. Describe radiation safety procedures that will be followed for conducting routine and 
periodic maintenance of delivery lines that lead from the cyclotron. Include a 
description of your program and radiation safety procedures for inspecting and 
replacing parts that become worn or brittle from repeated radiation exposure. 
Describe who will perform these inspections and equipment/parts replacement, and 
the training that that they have received, or will receive, in performing these activities, 
the procedures that they will follow, and dosimetry that they will wear. 

h. Submit a revised facility diagram that includes the type and thickness of material in 
the walls and ceiling used to shield the cyclotron unit. Also submit results of area 
surveys of all areas adjacent to, above, and below the cyclotron room when the unit 
is in its peak period of operation and radioactive materials are being transferred 
through delivery lines. 

i. Describe provisions for shielding filter banks that trap effluents released from the 
operation of the cyclotron, from personnel exposure. 
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j. Submit the procedure that will be implemented to calibrate the effluent monitoring 
system. 

9. Radiation Safety Committee 

Please describe the intent of having a Radiation Safety Committee (RSC) for this 
license. RSC's on NRC licenses are typically associated with type A broad scope 
licenses and have significant authority that includes approval of users, uses, 
facilities, etc. Unless a licensee can demonstrate a need for a broad scope license 
and has established a history of solid regulatory and safety performance under a 
license of limited scope, a broad scope license will not be granted. 

10. Material Accountability 

Please submit a response to Item 8.1 0.3 on page 8-28 of Volume 21 to NUREG-
1556. 

11. Area Survey Procedures 

The procedures that you submitted were applicable to Volume 13 of NUREG-1556 
for commercial radiopharmacies, and not Volume 21 for licenses that produce 
radioactive material using an accelerator. Please resubmit your response in 
accordance with Item 8.1 0. 7 of Volume 21. 

12. Occupational Exposure 

Describe how you will detect an accidental airborne release resulting from, for 
example, a defective valve in delivery lines from the cyclotron, or a release due to 
manual intervention in a normally automated synthesis procedure. Also, in the event 
of a release, describe how you will evaluate internal dose to workers in a timely 
fashion. 

In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter will be 
available electronically for public inspection in the NRC Public Document Room or from the 
Publicly Available Records (PARS) component of NRC's Agency wide Documents Access and 
Management System (ADAMS). The NRC's document system is accessible from the NRC Web 
site at http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room). 

Please submit your response to this letter within 30 days of the date of this letter, and reference 
as additional information to Control Number 318365. 

Sincerely, 

Kevin G. Null, Health Physicist 
Division of Nuclear Materials Safety 
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13. Radiation Safety Committee 

Please describe the intent of having a Radiation Safety Committee (RSC) for this 
license. RSC's on NRC licenses are typically associated with type A broad scope 
licenses and have significant authority that includes approval of users, uses, 
facilities, etc. Unless a licensee can demonstrate a need for a broad scope license 
and has established a history of solid regulatory and safety performance, a broad 
scope license will not be granted. 

14. Material Accountability 

Please submit a response to Item 8.1 0.3 on page 8-28 of Volume 21 to NUREG-
1556. 

15. Area Survey Procedures 

The procedures that you submitted were applicable to Volume 13 of NUREG-1556 
for commercial radiopharmacies, and not Volume 21 for licenses that produce 
radioactive material using an accelerator. Please resubmit your response in 
accordance with Item 8.1 0. 7 of Volume 21. 

16. Occupational Exposure 

Describe how you will detect an accidental airborne release resulting from, for 
example, a defective valve in the transfer tubing between the cyclotron room and 
pharmacy, or a release due to manual intervention in a normally automated 
synthesis procedure. Also, in the event of a release, describe how you will evaluate 
internal dose to workers in a timely fashion. 

In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter will be 
available electronically for public inspection in the NRC Public Document Room or from the 
Publicly Available Records (PARS) component of NRC's Agency wide Documents Access and 
Management System (ADAMS). The NRC's document system is accessible from the NRC Web 
site at http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room). 

Please submit your response to this letter within 30 days of the date of this letter, and reference 
as additional information to Control Number 318365. 

Sincerely, 

Kevin G. Null, Health Physicist 
Division of Nuclear Materials Safety 
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